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Many unique biological events occurred during plant anther development，such
as the meiosis of microspore mother cells，the formation of callose wall of microspore
mother cells and the degradation of callose wall of tetrads ， the formation of
sporopollenin pollen wall and the asymmetric division of microspore.These events
have always been hot spots in the fields of plant developmental biology.Calcium is an
indispensable element during plant growth and development,which not only has many
physiological functions but also acts as a intracellular signal molecule and plays an
important role in cell differentiation.Ca2+ is of importance in the process of sexual
reproduction of higher plants, and its function in this process was more and more
revealed.In this research,we used potassium antimonate to precipitate Ca2+ of
developing anthers，and then used the transmission electron microscope to investigate
the Ca2+ distribution and the structure change during anther development of Celosia
argentea L. The results were as follows:
1 Distribution of Ca2+:
Few calcium precipitates were found at the stage of sporogenous cell.At the
stage of microspore mother cell some calcium precipitates appeared in the vacuole of
epiderm and endothecium cells.Some calcium precipitates were also found in the
middle layer cells.Many calcium precipitates accumulated at the edge of tapetum cell
membrane,and abundant of calcium precipitates specific gathered in the
mitochondrias of tapetum cells.In the meantime,there is few calcium precipitates
distributed in sporangiate and microspore mothe cells.Calcium precipitates decreased
significantly at the stage of early microspore .At the stage of late microspore,many
calcium precipitates gathered at the extine and germ pore,but few calcium precipitates
accumulated in the microspore. At the same time,a few calcium precipitates appeared
again in the cell wall of epiderm and endothecium cells.Calcium precipitates reduced
obviously at the bicellular pollen and mature pollen stages.
2 Structural changes of the anther:















and small vacuoles.A thick callose wall formed at the cell surface,indicating the
sporogenous cell had transformed into the microspore mother cell.Meanwhile,quantity
of organelles increased ,including plastids and mitochondrias but no vacuole could be
found. After the meiosis of microspore mother cells,microspore tetrad were separated
by callose wall and starch grains appeared in the microspore tetrad cells.At the late
tetrad stage, the callose wall was gradually digested and was about to release four
microspores. Every microspore begun to form its extine , a discontinuous tectum and
columellac appeared.At the early microspore stage,nucleus located in the center of
cell and the extine were fully formed.At the late microspore stage,a large vacuole
formed and occupied most space of the microspore, nucleus and cytoplasm were close
to the cell wall.Some starch grains distributed around the nucleus.Intine appeared
between plasma membrane and extine. At the bicellular pollen stage,the large vacuole
in microspore discomposed and disappeared,nutriment were accumulated in the
vegetative cell.Mature pollen increased in volume and accumulated a large amount of
lipids and starch grains.
The anther wall of Celosia argentea L. was composed of four layers of cells:
epiderm, endothecium, middle layer and tapetum.During anther development,epiderm,
endothecium, middle layer become highly vacuolized.The tapetum is homotypical and
of secretory type. It secreted Ubisch bodies at the surface of cell membrane at the late
microspore stage.At late microspore stage, degenerating tapetal cells transformed into
large lipids, and at early bicellular pollen stage, middle layer cell also transformed
into lipids.During the anther development,starch grains and lipids were accumulated
in epiderm and endothecium cells.Anther wall of mature pollen composed of only
epidermis and endothecium.
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